Resveratrol prevents RANKL-induced osteoclast differentiation of murine osteoclast progenitor RAW 264.7 cells through inhibition of ROS production.
The bone protective effects of resveratrol have been demonstrated in several osteoporosis models while the underlying mechanism is largely unclear. In the present study, we evaluated the effects of resveratrol on differentiation and apoptosis of murine osteoclast progenitor RAW 264.7 cells. We found that resveratrol at non-toxic concentrations dose-dependently inhibited RANKL-induced osteoclast differentiation and induced apoptosis. Resveratrol has been shown to be an activator of Sirt1, a NAD(+) dependent protein deacetylase, and has been demonstrated to mimic estrogen. However, we found that although Sirt1 protein was abundantly expressed in RAW264.7 cells, the specific Sirt1 inhibitor EX-527 could not attenuate the inhibition of osteoclastogenesis mediated by resveratrol. Also, the effects of resveratrol could not be attenuated by ICI-182780, a high affinity estrogen receptor antagonist. The central role of reactive oxygen species (ROS) in RANKL-induced osteoclast differentiation has recently been clarified. We found that resveratrol suppressed RANKL-induced ROS generation in a concentration dependent manner. We postulate that the direct inhibitory effects of resveratrol on osteoclastogenesis are mediated via inhibition of ROS generation.